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ABSTRACT

Self-instructional booklets simulating
computer-assisted instruction (CAI) were used to teach four basic
concepts in science to first graders in three treatment groups which
received different types of feedback--hints, correct answers, and
right or wrong. A control group received neither instruction nor
fesdback. A multiple-choice test was administered to the 47 students
in the 4 groups following completion of the instruction. It was found
that the group provided with hints had the highest mean; the group
provided with the correct answer had the second highest mean; the
group provided with right/wrong feedback had the second lowest mean;
and the control group had the lowest mean. The results were
inconclusive with respect to the hypotheses as there were no
significant differences among the group means. Possible causes are
suggested in the discussion that concludes the report. A table
summarizing the means and standard dec.iations, a flowchart showing
the hypothesized model of relationships between different forms of
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ABSIRACY

Self instructionel booklets were used to teach four
basic concepts 4p Scieoce to 47 first graders. Different
kinds of feedback vere agpplied to different treatrent
qroups. A sultiple-choice test vas adsinistered ¢to students
folloving their cospletion of the instroctionm. The group
provided with hints had the higheet rean. The group pro-
vided with the correct answer had the second highest mean.
The group provided with right/wrong feedback bad the second
louest mean. And the contrcl grovp had the Ilowest sean.
7he results vere inconclusive with respect to  the
hypotheses. There was no significant difference asong the
group seans. Possible causes are suggested in the dis-
cussion section.
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shen students are wsade avare of the correctness or
incorrectnese of their response, they rerestex sore on 3
later test (Anderson, Kulhavy & Andre, 1971; Gilwan, 1969:
Meyer, 1960). Rulhavy (1977) identified €our concerns
related to feedback. They are feedback-as-reinforcement,
availability of feedback, feedback and learning, f2edback
und learner expectations.

first, when feedback is used as a reinforcer to shape a
student’s tehavior, there is 1ittle evideoce to support the
behaviorists® assuaption that desired events vill occur.
Peedkack does not have its greatest effect om correct
responses (Anderson et al: 1971). 7There is =mo good rqason
to Lelieve that the way a reinforcer is used to shape tebav-
ior in a laboratory will cccur ian  learning. In a
laboratory, pigeom=s look for food tecause of hunger. 1In a
classroor sitoation, it isn't necessarily true that students
bunger for kmovledge. Tbere is evidence fros previous
research that feedtack does not act as a functional reinfor-
cer. In fact, the Delay-Retention Effect (LSE) strongly
opposes the reinforcesent interpretation of feedback: lear-
nere vho receive iszediate kaowledge of the correct
responses, or feedtack, retain less than learncrs for vhos
feedbtack is presented after a period of delay(Kulkavy ¢
Anderson, 1971).

Secondly, studies show that students lcarr little if
they can copy answers froc cues available instead of reading
text (Anderscm, 1970; Kulbavy & Yekovich, 197€). The terw
tpresearch availability’ refers ¢o sitoations vhen students
can 1locatc the correct snswer very easily without first
searching thruugh the text. Shen presearch availatility is
high, students sicply copy the right ansver. when presearch
availability is lov, students have to study hard to rroduce
a cocrect answer, and students 1learn more thrcugh the labo-
rious search (Andersco, Kulbavy & dndre, 19741, 1972).

Thirdly, fesdtack bas twvo effects cr each responsc that
a student sakes. One is rerely to let hie knov wben he is
vrong. The second is to ccrrect hir cr let hir correct his-
self when he is wrong. 1he theoretical perspective for this
aspect of ftecdback is inforsation processing theory. This
theory assumes that students possess at least some prior
knovlcdge wbich can be related to the saterial being
studied. Feedlback to a ccrrect respcnsc confirss the action
and inforas the student of his overall couprehension., Peed-
back on incorrect answvers acts as a correcting agent ¢to
correct ®wrcng resfonscs.

The DRE sStudy (Kvlhavy € Anderson, 1571) further sup-

ports this notion., It found <that if delay cccurs betvecn
the errcr and the feedtack, incorrect responseés tend to te
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forgotten, and there is s greater likelihccd that the cor-
rect ansver will bLe learned fros the feelbkack. The DRE
research clearly shovs that feedtack mot only works to iden-
tify errors, but also helpgs the students to ccorrect them,
Again, such conclusion is hased on the assuartion that the
students cocprehend the instructier in <the tirst place.
Peedback has 1ittle effect if the students are aunatle to
couprehend the instructicm or to £it it into their existing
informaticn fraseuork (Kulbavy & Farscn, 1972).

Yourthly, Kulhavy speaks of the concern of relating
feedtack effects to student perceptions. The interaction
between student expectation and feedback tas a powerful
effect on what the student remesbters fros the imstruction
(xulhavy, lekovich, & Dyer, 1%76). If a student has high
confidence but the response chosen is a wrorg omne, the stu-
dent will spend a subtstantial asount cf time figuring ount
vhere the problenm ics, Consequently, the student is wore
likely to replace the errer with the correct ansvwer on a
later test (Kulhavy, Yekovich, 8§ Dyer, 197€)., It was found
that high-confidence correct responses Yield the shortest
teedback study tinmes, high-confidence errors yield the lorg-
est tire, and lov ccnfidence ansvers fall somevhere in
between.

There are studies showing that feedback does not facil-
itate learniug (PcDcnald & Allen, 1562; Sullivan, Eaker &
Schutz, 1967; Sullivan Schutz £ Raker, 1971). sost of the
research showing ro feedbtack effect are usvally so beavily
cued that students need not study tha ccntent of the
instructior at all., Pasically, these studies have a differ-
ent kind of definiticn cf feedbact from the kipd that ve
have discussed. In gqenecral, there is 1little dcuht that
feedback is cmne of the most poverful tocls in instruction.

We postulate that the most fpowerful aspect cf feedback
lies in ite ccrrective function. It is surprising that 1lit-
tle work has teen done tc determine what kind cf feedback
results in ¢the best lcarping. %e are interested in exawxin-
ing what specific kind of feedlack ressage is rost eficctive
for the correcticn of errcrcs. F§e rostulate that providing
hints rather than merely the cecrrect resgonse after an error
should isfrove learning lecause it rcquires learners to
exert sore cffort to search for the correct ansuer. Thus,
it gererates greatcr depth of inforemation processing. The
purpose Oof this study is to test thic propositicn.

Definjtions

The vord ‘feecdback! is used in this study to represent
auy kind of message that (1) 4is related to a respomse and
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(2) is rrovided to students after the response. It can te
presented in the form of a hint, the correct amsver, O
right/vrong Xrovledge of results. A _hint is defimed as
inforsation providing clues for the discovery of the error
vhen an incorrcct resgonse is sade and¢ identified. A cor-
rect ansver is the response that should bave Leen given in
place of an incorrect ansver. It does not ioclude inforsa-
tion about <the correct process to vuse. _Right/wrong
knovledge of results is telling students if their responses
are right or wrong, and pothing more.

The hypothesized sodel in Pigure 1 illustrates differ-
ent stages of bowv different forss of feedtack function dur-
ing the learning process. The rightsost Lranch indicates a
process vhen no correct aasver is provided. In this case,
the learner bkas no other choice kvt to go cm to the next
practice ites. In cther words, as inforsation processing
theory puts it, no action of encoding or decoding is bappen-
ing. It is predicted that the amount of learning, in this
case, is ginisal. The next branch ¢to the 1left indicates
vhat happens when a learner is provided witk the correct
ANR¥eK. cose kind of process iz taking flace in the
learner®s brain, for he bas to reflace the error wvwith the
correct answver. The second pext hranch to the DYeft irdi-
cates what happens vhen a learner is provided with a bhint.
Given a hint to vork as a corrective agent which provides
clues leading to discovery, the student is 1likely to sgend
pore tire on the probles. At the sase time, he has to go
through rore complicated infcrmaticr prccessing. Pirst, he
has to 1locate the scurce of the mistake. 7Then, ke has to
find out the correct answer. This involves several runs
through cf enccdirg and decoding which should automatically
increase the level of cosgrehensicn.

Insert Pigure 1 alcut here
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There is evidence that the ¢gresence of feedback in any
form can facilitate 1leatning (Anderson, Kulhavy & Andre
1971; Gilman, 1969; Meyer, 1960). Ve hypothesize the sase
thing that feedback in any fors will result ir better
learning than no feedback. Ve also bypothesize that supply-
ing a 'hint' after ap errcr is wore effective thar precviding
otber foras of feedback. This hypcthesis is rade based on
the fact that wvhenever learners are vade avare of their
vrong perforzance, they szust not only elirvinate the wrong
resgonse, tut gzust also 1look for the correct response to
replace it. M hint, in this case, works as the corrective
agent. It functicns in tvo ways. rirst, it helps the stu-
dents to identify the inaccuracy of the instructional
resgonte. Seccnd, it acts as a cofrective agent lealing the
students to the discovery of, and decr encoding of, the cor-
rect ansver, not 3just a superficial, rotc precessing of the




correct answer. Hence, hints require a great deal of active
inforsation prccessing tbroughout the corrective process.

BETRODS

Stedests

The stadents vere three classes of first graders in a
private elesentary school. 1Inm this rrivate school, acadenic
achievesent, discipline and conservative tiblical belief are
equally esphasized on a daily basis. The acaderic standing
of the first graders in this school is higher than that of
the first graders in putlic schools at Syracuse. Neverthe-
less, they are just ncrsal kids fros the general population.
L total of 47 first graders took part inm this cxperiment.
Students in classes I and 1I vere assigoed randomly tc three
di fferent treatsent grougs. +rudents §n class 11X were all
assigned to the control qrcnp:

Pesjian

The experirental design was a posttest-only coatrol
qgroup design (Caspbell € Stanley, 1€€2). A cpe-way analysis
of variance vas chosen as the statistical procedure. Also,
results vere covaried with Stanford Standardized letter and

Sound %Test scores®

Jagk and Paterials

For this study, a sclf instructional bocklet wvas used
to teach four basic concepts in Science : solid satter, lig-
uid satter, gas, and energy. In this self-study
instruction, the definition of each concept was presented
and followed Ly examples. Then, practice followed. Since
this study investigated the effectiveness of feedback of
di ¢ferent forss, rather lean instruction vas used. Cnly one
example vas provided for each of the four ccncepts. The
eaphasis vas on the last fhase of the instrocticn - ‘prac-
tice'. It was during practice that different kinds of
feeldback were plamned for Jifferent treatszent qrcups, Sas-
ples of the definiticn and exarples are provided in Figure
2. Saamples of practice fcr each treatment group are fro-
vided in tigure 3.




Insert Piqures 2 &€ 3 about here

Only one practice ites appeared ger page. The gquestion
and the smultiple choices vere printed on the left balf of
each page. Feedback vas printed cn the right half of the
page opposite each of the sultiple choices (see Figure 3).
211 the feedbacks on the right side were covered ug vith
colored strips of paper that vere taped on both ends, Stu-
dents were instructed to peel only the strip corresponding
to the choice they made during practice. An inspection of
the booklets after the study was rum revealed that the stu-
dents did in fact follow this procedure correctly.

Irestaepts

fhere were three treatsent groups and one control
group, The CA group was provided vith the correct ansver
wvhen an errcr was identified during gractice, The Hint
qroup vas provided with hints vhea an errot vas idertified
during practice. The B/% grour vas provided with informa-
tion as to wkether their respcmses vere right cr vrong dur-
ing practice. When students in the Hint and CA groups did
give the correct ansver, they vere given the feedback tex-
cellent'. The control group was gqiven no instruction nor
feedback of any kind. See Pigure 3 for an exaeple of each
kind of feedtack.

Delivery

The instructicn vas intended for Copguter Assisted
Instraction (CAI). cince pmicro-cosputers vere not avail-
able at the school, a8 clcse sisulation of the materials in
the form of tcoklets was used.

Tests_and Heasures

A test cf 20 moltiple-choice guestions vas adeministered
to all students immediately folloving the <treatrent, The
test wvas at the application level, which required tke stu-
dents to apply what they bad learred to new instances. None
of the exanpler nor the practice items fros the self-study
jnstruction appeared in the test, ltut all itexc (B, P, and
7) were drawn fros the sasge fool. 1lhe test vas revieved ty
one of the teacbers beforehand, and uas revised according to

9




}
ot h
B

the teacher's reccmeerdation. A sasple of the test items is
provided in Figore 4.

Yosert rigure 4 atout here

Prior to the data collection, three conferences vere
wcheduled with one of the teachers to verify the contemt of
tite saterials and the level of the instruoction. HNaterfals
vere reviewed by the teacher, sose minor details vere
revised following the teacher's recossendations. One first
grcader from a public school pilot-tested the saterials amd
faliled to cowplete the task. 1Therefore we decided to change
our strategy by sacrificing one student fros the sasple pop-
ulaticn for aa additional pilot test. This student proxzised
to keep this a secret tetween us. He told se that he 4id
not talk about any of ¢this to any of his classsates. fe
went through the self-stady jostruction and the test in less
;ha; balf an hour.  Sose rinor revisions were made accord-

ngly.

Procedyzes

The study vas carried out class by class. Upon enter-
ing the classroos, the students were told that this wvas a
new project they were going to be werking cmn. Directions
vere given orally. And they vere told to work at their own
pace. Following the directions, a list of new vords was
vritten on the blackboard and was taught by the teacher %o
the vhole class very discrctely. ‘*Discretely® seans that
the teacher rade an effcrt to separete the smecaning of the
vord from the concepts taught Ly ¢the stuily. Fcr exaafle,
vhen teaching the word *helius?, it wvas presented as sorec-
thing pot inside the raloon skich would sake the ballon go
up. Actually, most of the nev vords vere recognized imme-
diately after they vere gromourced. 7Then, <the self-study
instroction booklets were banded cut randcerly. The students
vorked on their own booklets individoally, and raised their
hands when they vere dcne with them. Students then returned
the instruction booklets to the teacher and received the
test. 1Thkose vwho finished early wire directed to an open
area at the back of the classroos to vwork cm fpreviously
assigned homework.

Class 11 went through the sawve fprocedures isrediately
after Class I bad finished their experiment. The control

qroevp (Class III) was given the test only after Class II had
finished their exgerierent.

10
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EBSOLIS

The avalysis of covariance was mot perforsed because
the covariate vas not =ignificantly correlated vith the
dependent variatle. An apalysis of variamce fcr the gverall
postest yielded an P-ratic significant at the 0.007 level of
probability. 1 sumsary of seaps and standard deviations is
shosn in Zable |l.

Insert lable | about here

Hypothesis 1 stated that feedbtack in any fors will lLe
better than no feedback. A fost boc peirvise ccagarisca
(Duncan) swas perforsed tc test this bypothesis (sec Taltle
1). It revealed that the Himt grcug and the CA Qroug fer-
forsed better tham the Centrcl ¢rcup, but the differences
anong the Bint group, the CA grcug, and tbe BE/V group were
pnt significant. 1be difference Létueen the F/% grcup and
the Control group vas mot significart. Bypotbesis 2 stated
that sagplying a ‘*hint' after an error is smore effective
than providing other foxss of feecdback., Adcccrding tc the
results of the post bcc pairvise ccspariscn, there really
isn't any significant difference amcng the Bint grougp, the
CA group, and tks R/% grcuge. 1be means vwere all in the
higothcsized order, but none of these differences were sig-
nificant,

DISCUSSION

Bypothesis 1, that feedback in any forn will do Letter
than no teedkack, is partially supported. Fesults from this
study show that there are significart differences Letween
the Bint ¢grcup asd the Ccntrcl group, and Letween the CA
group and the Control gQIXOuF. But the fower iz opot great
enough to detect significasnce fcr the differconce Letveen B/W
feedback and the Contrcl. Anderscr et al (1871) coopcluded
fror their study that telling studente whether or not their
ansver is correct increases the ascunt of saterial rexzen-
bered cn a later test. 1The lack cf significance tetveen the
B/W feedback and the contrcl could possitly ke due to the
fact that different task levels are iovolved ir the differ-
ent studies. Anderson et al (1971) studied the resexber
level, while wc investigated the afppiication level. ) sore
likely explanatioec, given tbe strcmng espirical suppcrt for
this Lypothesis (Aoderscan, kulbavy, & Andre, 1971; Gilsan,
1969; Meyer, 1960), is that our pover vas not sufficient to
detect a rsal difference.
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Hyjothesis 2, that prcviding a °hint* after an error is
noze effective than providing cther fcras of fesdback, 1s
only partially supported. 9Iheze uas no significance among
any of the feedback grcugs. UHNomever, the means sere in the
h:p:thcaizcd directicn, and again the [Fpower was low ip this
Stud}e.

The lack of significance covld alsc be tbe resalt of
insufficient practice items. Insufficient gractice in a
study iavestigating the effects of feedlack might be detri-
sental, because the effects of feedtack will be larger when
practice and feedback carry the aajcr buzrden of the izmstruc-
tion. GWhen the gemerality and «xasples are rich and
plentiful, feedback will probakly sake such less of a daif-
ference. Hence, differest types of feedback woculd make less
of a difference. Therefore, ve feel that the hypothesized
model used as the tbecretical ferspective tor this study is
still logical and valid Lased on theoretical support frca
infocraaticn processisg theory, partial support fros this
study, and support frcs previcus zesearch (dzdexscn, 1967,
1970; dabet, 1S€64). In light of all these, the nmajor
japlication for [practice is that eany kipd of feedback is
better than no feedback co student exrrors. With resgect to
‘type of feedtack, providisg hint feedback is, if not best,
Just as good as providing cther kinds of feedback.

Purther research is needed to investigate the results
fourd in this studjy. Using a larger sesgple zize would
improve the power of the study. Using cosputers as the
means of delivery would be soxe appropriate and Bwmore coon-
trollable as far as the nusber of frases and length cf time
are concerned. MNore fractice itess cught to ke provided in
the lesscn, since ve vant to investigatec the pcver ot feed-
back. Another very important aspect for future research is
to investigate if different smcdels are necded fcr different
task levels, i.e. reseskber-a-generality, rereaker-an-
instance, and use-a-gererality.
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Jogtnotes

1. This wvas an error on the ressarcher®s part that
randos assignsent was not used in Class 11I. 1In order
to filter out differences Letveen classes, scores
fros a standardized test on lctter and sound wvas used

as a covariate when agalyzing data.

4. The Stanford Standardized letter and SounZ Test
is a standardizecd test to measure early schocl achieve-

sent.
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tigure 2 Sasples of Gensrulity and Exasples

A solid has a definite size and shape.

Por exasple :
Wood has a definite sjze and ghape.
So,

Hood is a solid matter.

Solid can be hard or soft.
Por examwple:
Wool is scft, but has a definite size arnd shape,

So,

wool is also a solid matter.

13
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gigere 3 Samples of Practice Ytems for Each Yreatment
eLosp
CA_growp

A cat is

1) a solid satter
2) a liquid matter

3) a qas
§) a kind of eaergy

gint group

A cat is
1) a solid matter
2) a liquid matter
3) a gas
4) a kind of energy

B/% _grogp

A cat is
) a solid matter
2) a liquid matter
.3) a gas
4) a kind of energy

Control group

A cat is
1) a solid matter
2) a liguid matter
3) a gas
4) a kiad of energy

¢tgxcellent®

You are wrong. The correct answer is 1.
You are wrong. The correct zupswer is 1.
You are wrong. The correct ansver is 1.

*Excellent®

A cat has a definite size and shape.
L cat bhas a defiunite size and shape,
A cat has a definite size and shape.

You are right.
You are wvrong.
You are vVronge.
You are vrong.

17
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tigure A __Sapples of Yest Iteas

1. Bicycling is an example of
a) a solid matter

b) a liguid matter

C) a gas

d) a kind of eunergy

2. Sugar is an example of
a) a solid matter
b‘ a liquid satter
c) a gas
d) a kind of emergy

3, Glue is an example of
a) a solid matter
b) a liguid matter
c) a gas
d) a kind of energy

18
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